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Abstract. This paper presents an intelligent approach for digital relaying de-
sign. Due to a powerful search scheme of the selected intelligent method, digi-
tal relays are well discriminated to satisfy a large number of constraints, which 
are so complicated over the ability of the conventional relay setting. Also, the 
proposed scheme is demonstrated through a small 5-bus power system, in 
which six digital relays are situated to be smartly discriminated. 
1   Introduction 
Short-circuit conditions can occur unexpectedly in any part of a power system at any 
time due to various physical problems. Such situations cause a large amount of fault 
current flowing through some power system apparatus. The occurrence of the fault is 
harmful and must be isolated promptly by a set of protective devices. Over several 
decades, protective relaying has become the brain of power system protection [1]. Its 
basic function is to monitor abnormal operations as a “fault sensor” and the relay will 
open a contractor to separate a faulty part from the other parts of the network if there 
exists a fault event. To date, power transmission and distribution systems are bulky 
and complicated. These lead to the need for a large number of protective relays coop-
erating with one another to assure the secure and reliable operation of a whole. There-
fore, each protective device is designed to perform its action dependent upon a  
so-called “zone of protection” [2]. From this principle, no protective relay is operated 
by any fault outside the zone if the system is well designed. As widely known that old 
fashion analogue relays are inaccurate and difficult to establish the discrimination 
among protective relays. The relay setting is thus conducted based on the experience 
of an expert or only a simple heuristic algorithm. However, with the advancement of 
digital technologies, a modern digital protective relay is more efficient and flexible to 
enable the fine adjustment of the time-dial setting different to that of the electromag-
netic one [3].  
This paper proposes a new discrimination method based on some efficient search 
algorithm, called the Adaptive Tabu Search (ATS) [4], for digital relaying, in which 
the time-dial setting is appropriately adjusted in order to minimise operating time 
while discriminated relays are still reliable. In this paper, the discrimination of digital 
relaying systems is explained in Section 2 in such a way that the ATS method is  
